The Paediatric Register of Anaesthetic Problems (PaedRAP) is a network-based anaesthesia hazard alert system. It is integrated with pre-anaesthesia consultations and patient questionnaires. All files, both electronic and on paper, are available 24 hours a day close to the operating theatres. This ensures that pertinent information is readily available when and where it is most needed. The PaedRAP is also linked to the automated theatre booking system to print warnings on the theatre lists. This minimizes the chance that important information goes unnoticed. Documentation of the progression of the various categories of patient problems and evolving management strategies has been useful both for individuals and groups.
Documentation of significant patient problems is a recognised standard of care in anaesthesia practice 1 . The simplest documentation consists of a written statement in the anaesthesia record; a rubber stamp or hazard sticker on the front cover of the case notes can be used to direct future anaesthetists to these details. The details may also be recorded on a letter or card for the patient and their general practitioner. Computer databases of problem patients have also been used for some time 2 .
Systematic recording of anaesthetic problems has potential benefits for both individual patients and groups of patients. For the individual, timely warning of potential problems allows appropriate management steps to be taken early. This decreases the likelihood of unanticipated cancellations or delays. On the other hand, special groups of patients may be identified. This can assist the development of effective management strategies 3 . This paper describes a problem management system that has been developed over the last 15 years to meet the needs of a paediatric anaesthetic department.
Data Sources: Introduction
Evidence of patient problems can come from a number of sources. Previous anaesthetic charts in the patient's case notes can be used to provide information about potential problems and management strategies. Three additional sources of information have been developed and integrated to give early warning of potential problems: 1. Pre-anaesthetic consultations and evaluation by anaesthetists, 2. The Paediatric Register of Anaesthetic Problems (PaedRAP) which is kept in the Department of Anaesthesia, 3. Health Questionnaires reviewed by the Pre-Admission Co-ordinator. Notification of the problem to the anaesthetist occurs via alert labels on case notes and automatic alert messages added to the electronically generated theatre lists.
Data Sources 1: Anaesthetic Consultations
The majority of paediatric patients requiring an anaesthetic are ASA 1 or ASA 2. As a consequence the department does not run a formal preanaesthetic clinic. Surgeons and physicians arrange consultations by completing a standard hospital consultation request form. Criteria for referral include parental request, patients with known previous anaesthetic problems, ASA status 3 or greater (severe systemic illness), and patients with significant airway abnormalities.
The patients are interviewed and examined in the anaesthetic department. The anaesthetic findings, recommendations and special instructions regarding admission and medications are documented on the request form. The original is returned to the requesting practitioner and a copy is filed in the case notes. The secretary enters the patient's unit record (UR) number and the text "Anaesthesia Consult" into the '"ALERT' text file (See below) and files a copy of the consultation request form in the "Anaesthetic Consult Register" in the department.
Data Sources 2: Paediatric Register of Anaesthetic Problems (PaedRAP)
When an anaesthetic problem occurs it is detailed in the anaesthetic chart. If the problem is likely to affect future management, a PaedRAP form is also filled out. This form consists of tick-boxes and free-text ( Figure 1 ). Often a relevant reference or specialist summary is attached to the PaedRAP form. The forms remain in the anaesthetic department stored in loose-leaf binders. A fluorescent orange sticker is placed on the outside of the case notes. This is a generic hospital warning sticker with the text "ATTENTION refer to the Clinical Summary Sheet". On the Clinical Summary Sheet the anaesthetist places another adhesive label with the text "ANAES-THESIA ALERT. Please contact the Department of Paediatric Anaesthesia before booking surgery and/or anaesthesia". Next to this sticker the date and general nature of the event is written so details can be found in the anaesthetic chart within the case notes. The forms and stickers are kept in each of the operating theatres. It takes around five minutes to complete the paper work. This is usually completed before the patient leaves the operating theatre.
Each week the department secretary enters the data from the latest PaedRAP forms into a Microsoft ® Access © database. On average, two forms are entered per week taking three minutes each. The database was created by one of the authors (DS) in four hours. It is a very simple relational database with a primary table containing patient demographics and a linked table of problem events. Each patient can have any number of events in the database, linked by unit record number and identified by the date of the event. The database resides on the department network so all consultants have access to the information from their desktop computers. Clicking on the database icon opens the program at the data entry/retrieval form. It takes around five minutes to teach a new staff member how to open and browse the database. (The database is freely available from the authors.)
The secretary also enters the patient's UR number and the text "Anaesthesia Alert" into the ' ALERT' file. (See below.)
The PaedRAP generates reports on the incidence of anaesthetic problems sorted by category. For example the database currently contains 298 patients with a distribution shown in Table 1 .
Data Sources 3: Health Questionnaire (HQ)
Parents are given a Health Questionnaire when a procedure is booked. They are asked to return the questionnaire a week before the scheduled date of the procedure. The questionnaire is also available on the department web site (http://www.wch.sa.gov.au/ paed-anaes/DaySurg/infindex.html) as a form that can be automatically emailed to the Pre-Admission Coordinator. Questions include history of allergy, medications and chronic medical problems and previous anaesthetics. The last question is "Do you or your child have any questions about anaesthetics?" These questionnaires are reviewed by the Pre-Admission Co-ordinator and filed in the case notes. If she detects a problem that may need early admission or special review, she contacts the Duty Anaesthetist for immediate anaesthetic review. Her criteria for early notification are similar to those used by the surgeons. If the problem does not need early intervention, a photocopy of the HQ form is filed in the HQ Register in the anaesthetic department. The patient's UR number is entered into the '"ALERT' file with the text "Anaesthesia HQ" (see below).
Automatic Alerts
Theatre bookings at the Women's and Children's Hospital are managed by a networked proprietary database (Hospital Administration Software Solutions for Operating Theatres). Each afternoon the HASOT database is used to generate a simple ASCII text file detailing the procedures for the following day. One of the authors (DS) designed a conversion program to reformat these files into Microsoft ® Word for Windows © files that can be distributed over the hospital intranet. The conversion program cost $3,000 to implement three years ago and it has saved that amount of money in secretarial time each year. The recurrent saving was produced because the secretaries no longer have to distribute the lists. (Details of the program are beyond the scope of this paper but are freely available from the authors.) While the program is formatting the lists, it checks the "ALERT" text file. If the patient's unit record number matches an entry in this file, the corresponding alert is added to the case description. In this way the anaesthetist is automatically warned that there is important information on one of the three files filed in the anaesthetic department (PaedRAP, Consultation file, Health Questionnaire file). Details are not printed on the theatre list to maintain patient privacy.
DISCUSSION
The "Paediatric Register of Anaesthetic Problems" was introduced for two reasons; to ensure anaesthetists were warned of known patient problems and to improve the clinical management of individuals and groups. The department relies on others to provide early warning of problem patients. If complicated patients appear unheralded on the day of surgery, unanticipated delays are inevitable. It is difficult to quantify the impact of the automated alert system on the care of individual patients because many other changes have taken place in the hospital, including the introduction of centralized theatre booking (HASOT) three years ago. Unexpected cancellations on the day of surgery have fallen by 53% with the introduction of the Health Questionnaire over the last two years.
A practitioner or an institution leaves itself exposed to litigation if a patient comes to harm because a known and preventable problem was not identified due to a failure in the record keeping. These are rare events, and changes in frequency secondary to the introduction of this automated system will take some time to document using Anaesthetic Incident Monitoring data. The additional safeguards provided by the automated alert warnings on the theatre lists should help decrease the likelihood of problems being missed. The automated warning was included in the operating theatre list software at no additional cost.
The duplication of information within the anaesthetic department has been found to be valuable around six times each year. The relevant volumes of case notes are absent in approximately one in 200 patients presenting for anaesthesia. The commonest reason is that they have been "signed out" to another clinic or filed in archival stores. The departmental files are available at all hours of the day. Information is immediately available if enquiries come from outside the hospital.
Quality assurance programs use a number of tools such as retrospective case note reviews or focused, prospective data collection to determine the effectiveness of various management strategies. This department has found it easier to detect certain recurring patterns in the more limited data set of problem patients and their management contained in the PaedRAP database. This is often the first step to developing management protocols for specific groups of patients such as autistic children 3 . The database has now identified 59 autistic children who have had 87 anaesthetics. It has allowed a unique anaesthetic care management plan to be developed 4 .
With the evolution of the hospital "Intranet" the system continues to develop. It will be possible to allow secure access to the problem register database outside the anaesthetic department via the hospital Intranet system or outside the hospital via the Internet. Improvements to the Patient Information Management System (PIMS) will allow automatic generation of alert Email to the Anaesthetic Department whenever a "problem" patient is admitted to the hospital. The automated system described provides a unique example of the integration of information technology into clinical practice. The methods used are relatively simple and they could be easily adapted to suit the needs of other departments and institutions where information sharing is a fundamental aspect of patient care.
